About a decade ago, a movement was started at Stevens Institute of Technology to infuse the Capstone experience with Systems Engineering (SE) and Engineering Management (EM) knowledge. However the discipline specific Senior Design advisors did not have the time to teach, nor the in-depth awareness of, SE and EM topics to be able to provide their students with substantive learning on these subjects. A course soon emerged that would run along side the Senior Capstone Design course, to provide knowledge in these areas. The course exists in two formats. One format has been running for years as a traditional 3-credit, one semester course. The other format was implemented recently as a pilot to provide just-in-time learning over both semesters of senior design. Both formats have been running concurrently for three years. This article will address how the needs of the Senior Design Advisors from the various disciplines were married to Systems Engineering and Engineering Management topics and deliverables to create two versions of a course to improve the overall functionality of all Capstone design teams, as well as, their project's final outcome. To conclude, the benefits/disbenefits and success/lack of success of the two different formats is highlighted.
Background
It has long been the bane of many an employer, systems engineer or Engineering Management professional, that traditionally trained engineers lack the breadth and understanding necessary to succeed in business settings. Often the engineer sees the technology, but fails to see how the technology can benefit the business, or how the technology can benefit the business beyond just the technology. It is these types of critical analytical skills, as well as teamwork, communication and project management skills that many say are missing from the traditional engineering education (Felder, Vest, etc) . Authors like Sheppard, et. al. advocate for modifying the engineering classroom to allow ways these skills can be taught.
Success in business is determined by the technical skills within the organization. However, success of a business is also based on those employees having an understanding of what the business really needs. Technical professionals need to be better attuned to customer needs and stakeholders' perspectives, in order to align technical progress with business strategy. Such real world understanding is missing from traditional engineering education. Many say that the Capstone Design experience is supposed to be where this real-world, integration and culmination of all that has been learned is supposed to take place. However, many a Senior Capstone Advisor will tell you that they barely have enough time (either with the team or within their own jobs) to adequately cover the technical components of each capstone design. Thus sadly, the realworld aspects of capstone design are mostly pushed aside, or just not delved into in Page 26.1392.2 exchange to allow focus on the technology. This is exactly what our engineers do NOT need reiterated into their heads -only the technology matters, all else can be pushed aside -but this is just what today's engineering education is saying to them.
At Stevens, an opportunity was seen in this regard. Senior Capstone Design coordinators saw the need to widen their students' breadth of knowledge about the real-world aspects necessary to good design. Senior Capstone Design Coordinators also saw their teams fail to address basic EM and SE concepts that would have made the team's solution even more successful. However, the capstone coordinators did not have the time nor the indepth knowledge necessary to integrate such applications into their capstone design teams, so a course was created. 
Population

Methodology and Differences Between Formats
The capstone design course is spread over two semesters of the senior year and was originally 4 credits in the fall and 6 in the spring (total of 10). This was seen as too many credits and frankly some faculty used grade inflation to prevent having a devastating (10 credit) impact of a low grade on their student's GPA. For the new course, capstone design was reduced to 3 credits in each semester (total of 6). And three of the extra credits were transitioned into an "Innovation and Entrepreneurship" course, which would run side by side with the capstone design course in one of two formats.
One format called TG 421-Entrepreneurial Analysis of Engineering Design, runs the 3-credit course in one semester, and has been running this way for many years. Most seniors take this course in the fall as they begin their capstone design. TG 421 is run as larger sections (50 to 100 students) with about 5 workshops imbedded in the course. The major difference between the two courses lay in the format and approach taken. The two different formats (example, spread of credits, and one semester vs. two) have already been detailed above in this section of the paper. But the approach taken was also very different in the two courses. The basic difference comes down to the flexibility and workload that was provided in TG 421, as compared to the just-in-time rigidity of TG 403/404 and its multitude of deliverables.
TG 421 taught "Entrepreneurial Analysis" of any type of design in any engineering major -focusing on thinking out of the box as to the student's approach to design, rather than on a deliverable/assignment. TG 403/404 taught "Innovation" in terms of design. Students had issue with this second approach as many felt they would never be inventors, or that their specific capstone design project was not entrepreneurial. As such many students felt disconnected from the course.
TG 421 required submission of deliverables in groupings. For example, instead of having an assignment due every week, several topics were grouped together and assignments were due about every second or third week. The same was true of workshops. TG 403/404, on the other hand, had assignments due every week on the preceding topic, as well as, workshops every week on the current topic.
Ironically, the just-in-time nature of TG 403/404 was the whole impetus behind the creation of the 403/404 course pilot. However, it seemed to be its' downfall, as well. Requiring so many workshops and so many deliverables and only providing the students two credits worth of course load for the multitude of assignments made the students approach the course with apathy and perceive the course as drudgery. Combine that with the disconnect from the students who felt they would never be "inventors", and it is understandable why assessment of the TG 403/404 pilot showed it was not very successful in achieving it's outcomes.
Results
Data regarding the success of the two versions of Innovation and Entrepreneurship was collected each year via an on-line assessment system. For TG 421 the data was always collected systematically as ABET requires. Longitudinal scores of course outcomes for both formats are listed below in In addition to the above data on course outcomes, student input on course quality is also valued and therefore collected. From Stevens' assessment system, the following student feedback on course quality is summarized in Table 2 . Again, Course Quality ratings as perceived by the students range from 0 to 4 on a Likert type scale and have been aggregated from multiple instructors in order to list them per semester. Stevens also collects student comments on specific lectures and overall course performance. It is certain that for every negative there is at least one positive (or more) as both formats of the course are graded above 2.5 (out of 4) consistently over the years. Students in both versions also said the workshops were useful. But there is some noticeable variation in comments and scoring between the two versions. Please see the comments below that summarize student opinion regarding the two formats.
TG 403/404 (2/1 credit, two semester version) -This course is diluted. The material should be taught in one semester.
-The lectures were good, but the lecture material was not applicable to all senior design projects. Not all senior design projects are really viable as businesses.
TG 421 (3 credit, one semester version) -I believe everyone should take a course like this -not just the engineers.
-This class helped facilitate a lot of unknowns and brought out a lot of the important processes associated with building an idea into a product.
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Lastly, the culmination of both formats of the Innovation and Entrepreneurship course is the Senior Design Innovation Expo Day that highlights more than a 100 single discipline and interdisciplinary student research projects each year. The highlight of this day is a formal Elevator/Project Plan Pitch competition between the capstone design teams with over $12,000 in prizes. As mentioned above in Exhibit 1 and the Appendices, the elevator/project plan pitch is a deliverable in both versions of the Innovation and Entrepreneurship Course. Please see http://www.stevens.edu/provost/oie/2013InnovationExpoCompetition for the 2013 Pitch Competition winners.
Conclusions and Recommendations
The data as well as the students' comments clearly show a discernable difference between the two versions of the Innovation and Entrepreneurship course. The course outcomes' assessment and course quality scores were both significantly lower for TG 403/404. And many of those students taking the two-semester TG 403/404 course felt that the material could have been better incorporated into a one-semester course. 
